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(54) METHODS AND APPARATUS FOR A MULTI-MODE WELDING-TYPE POWER SUPPLY

(57) Apparatus and methods are disclosed of a weld-
ing-type power source (100) that includes a welding-type
power source (102) connected to a multi-mode power
output circuit (106), a controller (104) to receive an input
from the welding-type power source and output a control
signal to the multi-mode power output circuit. The con-
troller (104) is configured to identify whether a load at the

multi-mode power output corresponds to a welding mode
or a battery charging mode. The controller (104) is also
configured to control the multi-mode power output circuit
(106) to condition the power from the welding-type power
source based on the identified one of the welding mode
or the battery charging mode.
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Description

BACKGROUND

[0001] Conventional welding-type power supplies pro-
vide limited outputs. Some cases, welding-type power
supplies have been used to provide power to a variety
of tools, such as welding-type torches, plasma cutters,
etc. The increase of the use of battery powered devices
makes the ability to charge such devices in a work envi-
ronment convenient and efficient. However, conventional
welding-type power supplies are limited in providing
welding-type power (e.g., at a level that would damage
a rechargeable battery).

SUMMARY

[0002] Apparatus and methods are disclosed of a weld-
ing-type power source to operate in one of the welding
mode or a battery charging mode, substantially as illus-
trated by and described in connection with at least one
of the figures, as set forth more completely in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003]

FIG. 1 is a block diagram of an example welding-
type power supply in accordance with aspects of this
disclosure.

FIG. 2 is a block diagram of another example weld-
ing-type power supply in accordance with aspects
of this disclosure.

FIG. 3 is a block diagram of yet another example
welding-type power supply in accordance with as-
pects of this disclosure.

FIG. 4 illustrates an example method of operating a
welding-type power supply in accordance with as-
pects of this disclosure.

[0004] The figures are not necessarily to scale. Where
appropriate, similar or identical reference numbers are
used to refer to similar or identical components.

DETAILED DESCRIPTION

[0005] Disclosed are examples of multi-mode welding-
type power supplies configured to operate in a welding
mode, a battery charging mode, or in both a welding
mode and a battery charging mode, and example meth-
ods of implementing the multi-mode welding-type power
supplies. The multi-mode welding-type power supply is
configured to detect a load at one or more outputs, de-
termine the mode and/or type of load at the output, and
operate in one of a welding mode or a battery mode based

on the determined mode and/or type of load.
[0006] In examples, a single output can accommodate
multiple devices, for instance a welding-type torch or a
rechargeable battery. A multi-mode power output circuit
can connect the device to a controller configured to detect
the mode of operation (e.g., power requirements of the
device) at the output. This can be accomplished by trans-
mitting a test signal to the device, and receiving a feed-
back signal indicative of a mode of operation and/or type
of the device, both of which represent power require-
ments of the device. Based on the determination, the
multi-mode welding-type power supply can operate in
one or more modes to provide an appropriate level of
power for the device.
[0007] Therefore, the power supply can provide weld-
ing-type power to a determined welding-type torch (e.g.,
MIG, TIG, GMAW, FCAW, plasma cutter, etc.) in a weld-
ing mode, and provide battery level power a battery
charging mode.
[0008] Additionally or alternatively, the controller can
periodically transmit a test signal to continually monitor
a load at the output (e.g., to determine when a recharge-
able battery is fully charged).
[0009] In some examples, two or more outputs can ac-
commodate multiple devices simultaneously. In a similar
manner, a controller can transmit a test signal to each
output and determine whether a device is connected,
what mode each device is operating in, what is the type
of each device, and what the power requirements are for
each device. Accordingly, the controller can condition the
power at each output based on the determination. For
instance, one output can recharge a battery, while a sec-
ond output can provide welding-type power to a welding-
type torch, and so on, based on the determined mode at
each output.
[0010] As used herein, the term "welding-type power"
refers to power suitable for welding, plasma cutting, in-
duction heating, CAC-A and/or hot wire welding/preheat-
ing (including laser welding and laser cladding). As used
herein, the term "welding-type power supply" refers to
any device capable of, when power is applied thereto,
supplying welding, plasma cutting, induction heating,
CAC-A and/or hot wire welding/preheating (including la-
ser welding and laser cladding) power, including but not
limited to inverters, converters, resonant power supplies,
quasi-resonant power supplies, and the like, as well as
control circuitry and other ancillary circuitry associated
therewith.
[0011] As used herein, a "circuit" includes any analog
and/or digital components, power and/or control ele-
ments, such as a microprocessor, digital signal processor
(DSP), software, and the like, discrete and/or integrated
components, or portions and/or combinations thereof.
[0012] Disclosed example welding-type power sup-
plies include a welding-type power source connected to
a multi-mode power output circuit, a controller to receive
an input from the welding-type power source and output
a control signal to the multi-mode power output circuit.
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The controller is configured to identify whether a load at
the multi-mode power output corresponds to a welding
mode or a battery charging mode. The controller is also
configured to control the multi-mode power output circuit
to condition the power from the welding-type power
source based on the identified one of the welding mode
or the battery charging mode.
[0013] In some examples, the controller is configured
to control the multi-mode power output circuit based on
a first current-voltage curve in the welding mode and con-
trol the multi-mode power output circuit based on a sec-
ond current-voltage curve in the battery charging mode,
the first current-voltage curve being different than the
second current-voltage curve.
[0014] In disclosed examples, the controller is config-
ured to transmit a test signal to the load in the battery
charging mode, monitor a feedback signal in response
to the test signal; and determine a sub-mode based on
a parameter of the feedback signal. In some examples,
the controller is configured to control the multi-mode pow-
er output circuit in the battery charging mode based on
the determined sub-mode, the sub-mode including one
of a normal charging mode, a trickle charging mode, a
fast charging mode, or a high-current mode. In some ex-
amples, the feedback signal includes a battery parameter
comprising one of temperature, resistance, current and
voltage. In some examples, the controller is further con-
figured to provide battery power to the load based on the
determined sub-mode, periodically transmit the test sig-
nal to the load in the determined sub-mode, monitor the
feedback signal in response to the test signal, and de-
termine a change in the sub-mode based on a parameter
of the feedback signal.
[0015] In some examples, the multi-mode power out-
put circuit comprises a switching regulator to convert a
power output from the welding-type power source to a
welding-type power. In some examples, at least one
switch is connected to the controller to select one of the
mode and a level of power output of the welding-type
power supply. In some examples, a user interface pro-
vides a list of options for operation of the power supply,
the list including a mode and a level of power output of
the welding-type power supply. In some examples, the
welding-type power source is at least one of mains power,
an engine-driven electric generator, or an energy storage
device. In some examples, a bus is connected to the
welding-type power source, the energy storage device,
and the multi-mode power output circuit. In some exam-
ples, the welding-type power source provides welding-
type power to a welding-type torch.
[0016] In disclosed examples, a welding-type power
supply includes a welding-type power source connected
to a first multi-mode power output circuit and to a second
multi-mode power output circuit. A controller has an input
in electrical communication with the welding-type power
source and each of the first and second multi-mode pow-
er output circuits. The controller is configured to identify
whether a first load at the first multi-mode power output

circuit corresponds to a welding mode or a battery mode,
identify whether a second load at the second multi-mode
power output circuit corresponds to the welding mode or
the battery mode; and control the first and second multi-
mode power output circuits to condition the power from
the welding-type power source based on the identified
one of the welding mode or the battery mode.
[0017] In some examples, the first load corresponds
to the welding mode and the second load corresponds
to the battery charging mode. In some examples, the
controller is further configured to control the first multi-
mode power output circuit based on a first current-voltage
curve, and control the second multi-mode power output
circuit based on a second current-voltage curve. In some
examples, the controller further configured to control both
of the first and second multi-mode power output circuits
based on a first current-voltage curve in the welding
mode. In some examples, the controller further config-
ured to control both of the first and second multi-mode
power output circuits based on a second current-voltage
curve in a battery charge mode.
[0018] In some examples, a third multi-mode power
output circuit connected the welding-type power source
and connected to the controller. The controller is config-
ured to identify whether a third load at the first multi-mode
power output circuit corresponds to a welding mode or a
battery mode, and control the third multi-mode power out-
put circuit to condition the power from the welding-type
power source based on the identified one of the welding
mode or the battery mode.
[0019] In other examples, a method of operating a
welding-type power supply is disclosed. The method in-
cludes identifying whether a load at a multi-mode power
output circuit corresponds to a welding mode or a battery
mode, and conditioning power from a welding-type power
source based on the identified one of the welding mode
or the battery charging mode.
[0020] In some examples, the controller controls the
multi-mode power output circuit based on a first current-
voltage curve in the welding mode, and controls the multi-
mode power output circuit based on a second current-
voltage curve in the battery charging mode, with the first
current-voltage curve being different than the second cur-
rent-voltage curve.
[0021] FIG. 1 is a block diagram of a multi-mode weld-
ing-type power supply 100. The example power supply
100 includes a welding-type power source 102, a con-
troller 104 and a multi-mode power output 106. In an
example, the controller 104 of FIG. 1 can be configured
as a processor or microcontroller, such as a programma-
ble logic circuit, a system-on-chip, a programmable logic
device, and/or any other type of logic circuit. The multi-
mode power output 106 may be implemented as a circuit
using power semiconductors, electromechanical devic-
es, and/or any other type(s) and/or combinations of
switching device. For instance, the multi-mode power
output 106 can transfer power and/or information be-
tween a load 108 and the controller 104 and/or the power
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source 102.
[0022] In the example of FIG. 1, each of the power
supply 100, the power source 102, the controller 104 and
the multi-mode power output 106 are connected, such
as by an electrical bus and/or one or more cables, for
example. The multi-mode power output 106 provides a
port or terminal for the power supply 100 to provide power
to the load 108. In an example, the multi-mode power
output 106 is configured for a particular type of connec-
tion (e.g., a welding-type torch cable), while in other ex-
amples the multi-mode power output 106 can be modified
to accept multiple types of connectors. In this example,
the multi-mode power output 106 may be configured with
multiple connection outputs, and/or one or more adapters
to accommodate various loads 108 (e.g., a welding-type
torch, a rechargeable battery, 120 volt power cord, etc.).
[0023] The controller 104 communicates with the multi-
mode power output 106 to, for example, transmit a test
signal to the load 108 and receive a feedback signal that
indicates one or more parameters associated with the
load 108, for example, a mode, a type and/or power re-
quirements of the load 108. The controller 104 commu-
nicates with the welding-type power supply 102 to control
the type and amount of power provided to the multi-mode
power output 106, and/or receive data from the welding-
type power supply 102.
[0024] Having determined a mode of the load 108, the
controller 104 controls the power source 102 to operate
in one or more modes to provide an appropriate level of
power for the device (e.g., a welding-type mode or a bat-
tery charge mode). Thus, the controller 104 can control
the welding-type power source 102 to selectively condi-
tion and output power to the multi-mode power output
circuit 106 for the load 108 based on the determined
mode.
[0025] The controller 104 selectively controls the multi-
mode power output 106 to output welding-type power,
for instance, based on a determination that the load 108
is a welding-type torch. In another example, the controller
104 enables charging of a connected rechargeable bat-
tery by controlling the welding-type power source 102 to
condition and output suitable power for the battery, based
on the determination that the device (e.g., load 108) op-
erates in a battery charging mode.
[0026] Additional and/or alternative parameters may
provide information of the load 108. For example, the
feedback signal can provide data that the load 108 is a
particular welding-type torch. The feedback signal can
also indicate that the load 108 is an identifiable type of
rechargeable battery, designed and/or authorized for use
with the power supply 100. Identified parameters of a
particular battery may include a model number of the
battery (e.g., a predefined type or model), a charge state
of the load 108, a nominal voltage of the load 108 (e.g.,
an output voltage when the energy storage device is
charged to capacity), and/or any other parameter that
can be recognized in the feedback signal, for example.
The controller 104 controls the multi-mode power output

106 based on the identified parameter(s).
[0027] By communicating with the multi-mode power
output 106 and the load 108, the controller 104 controls
the welding-type power source 102 based on one or more
current-voltage curves in accordance with the deter-
mined mode. In an example, a first current-voltage curve
representing a welding mode is provided by the welding-
type power source 102 in response to a determination
that the load 108 is a welding-type torch. Further, a sec-
ond current-voltage curve representing a battery mode
is provided in response to a determination that the load
108 is a battery in need of a charge.
[0028] Providing power to a load 108 according to the
determined mode may be driven automatically by the
controller 104 (e.g., in response to a feedback signal). In
an example, the presence or absence of a load 108,
and/or a change in the load 108 at the output 106, gen-
erates an automatic response by the controller 104 to
condition the power from the welding-type power supply
102 for a different or modified load 108. In some exam-
ples, an interface (e.g., a switch, a computer input device,
etc.) provides section options for an operator of the power
supply. For example, the list can a mode and a level of
power output, which can be selected manually or by other
means.
[0029] For example, the controller 104 can further de-
termine a sub-mode based on the received a parameter
of the feedback signal. In some examples, while operat-
ing in the battery charging mode, a parameter of the feed-
back signal (e.g., temperature, resistance, current, volt-
age etc.) can indicate to the controller 104 that providing
power in accordance with a sub-mode is appropriate
(e.g., a normal charging mode, a trickle charging mode,
a fast charging mode, a high-current mode, etc.).
[0030] In some examples, the controller 104 periodi-
cally and/or continually transmits a test signal and/or
monitors for one or more conditions (e.g., a externally
sourced voltage present at the load 108) to determine a
change in the mode and/or sub-mode based on a param-
eter of the feedback signal. If a change in mode/sub-
mode is detected by the controller 104, the controller 104
can control the power source 102 to modify the power
output, such as with additional current-voltage curves
that represent one or more of the sub-modes.
[0031] By monitoring the feedback signal, the control-
ler 104 can detect an end of a charging operation. In
response to detecting the end of the charging operation
(i.e., the feedback signal indicates the battery is fully
charged), the controller 104 can command the welding
power source 104 to end provision of power to the output
106 and/or modify a sub-mode (e.g., change from a nor-
mal battery charging sub-mode to a trickle charging sub-
mode). In this manner, the power supply 100 can auto-
matically adjust to a change in the power needs of the
load 108 (e.g., as the battery becomes fully charged).
[0032] FIG. 2 is a block diagram of another example
welding-type power supply 120. The example power sup-
ply 120 of FIG. 2 is similar to the power supply 100 of
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FIG. 1, with the exception that first and second multi-
mode power outputs 126, 128 are used to provide power
to first and second loads 130, 132. In this example, the
controller 124 can operate generally in a manner con-
sistent with the welding-type power supply 100 of FIG.
1, as described herein. Additionally and/or alternatively,
the controller 124 can operate such that the welding-type
power source 122 provides power to each multi-mode
power outputs 126, 128, or selectively provides power to
only one of the multi-mode power outputs 126, 128.
[0033] In an example, the controller 124 determines if
the loads 130, 132 are operating in the same mode (e.g.,
both loads 130, 132 are welding-type torches) or in dif-
ferent modes (e.g., load 130 is a welding-type torch, load
132 is a rechargeable battery, or one of the loads 130,
132 is not connected to a device). As generally described
with respect to FIG. 1, the controller 124 transmits a test
signal to both loads 130, 132. Based on the feedback
signal from each load 130, 132, the controller 124 deter-
mines a mode of each load 130, 132 and conditions pow-
er from the welding-type power source 122 to provide
power to each multi-mode power outputs 126, 128, or
selectively provides power to a subset of multi-mode
power outputs 126, 128. Although FIG. 2 illustrates two
outputs 126, 128, three or more multi-mode power out-
puts may be similarly used (see, e.g., FIG. 3).
[0034] In the example illustrated in FIG. 3, a welding-
type power supply 150 includes a welding-type power
source 152, a controller 154, and first, second and third
multi-mode power outputs 156, 158, 160. Each multi-
mode power outputs 156, 158, 160 corresponds to a first,
second and third load 162, 164, 166, respectively. In this
example, the controller 154 can operate generally in a
manner consistent with the welding-type power supplies
100 and 120 of FIGS. 1 and 2, respectively, as described
herein. Additionally and/or alternatively, the controller
154 can control the power source 152 to provide power
to each multi-mode power outputs 156, 158, 160, or se-
lectively provide power to a subset of multi-mode power
outputs 156, 158, 160 (e.g., load 162 is a welding-type
torch, load 164 is a rechargeable battery, and/or load 166
is not connected to a device).
[0035] In some examples, such as shown in FIG. 3,
the power source 152 can include an energy storage de-
vice 168 (e.g., a rechargeable battery, a capacitor, etc.).
The energy storage device 168 can be integrated within
the power source 152, can be remotely located and con-
nected by a power cable or other means, and/or can be
removable from the power source 152. The power source
152 may be connected and/or disconnected to energy
storage device 168 to enable an energy-depleted energy
storage device 168 to be swapped with a charged energy
storage device.
[0036] The energy storage device 168 can be a re-
chargeable battery, with the power source 152 config-
ured to provide power to recharge the energy storage
device 168. For instance, the controller 154 can include
a charger control output in electrical communication with

a charger control input to control charging of the energy
storage device 168. Recharging can occur automatically,
based on transmission of a test signal and receipt of a
feedback signal indicating the energy storage device 168
is in need of a charge. Further, the controller 104 may
command ,the welding power source 102 to charge en-
ergy storage device 168, even when welding is not oc-
curring. Additionally and/or alternatively, a switch can be
provided for a user to initiate recharging of the energy
storage device 168.
[0037] The energy storage device 168 can be used to
provide an alternate source of power, for instance, when
the power source 152 is not connected to or being sup-
plied with mains power, engine generated power, etc.
The energy storage device 168 can also be used to sup-
plement power provided by the power source 152. In
some examples, the controller 154 can control the power
source 152 to provide power to the first load 162 and/or
the second load 164, while the energy storage device
168 provides power to the third load 166. Consistent with
the disclosed examples, each of the loads 162, 164, 166
can provide the same amount of power (e.g., each op-
erating in a welding mode or a battery recharging mode),
or different amounts of power. In this example, the first
load 162 can be operating in a welding mode, the second
load 164 can be operating in a battery recharging mode,
and the third load 166 can be providing no power (e.g.,
wherein the third load 166 is a fully charged battery, or
a disconnected welding-type tool).
[0038] FIG. 4 is a flowchart illustrating example method
170 of operating a multi-mode power supply, for example
the multi-mode power supplies 100, 120 and 150 of FIGS.
1-3. The method 170 of FIG. 4 may be implemented by
any of the controller s 102, 122, 152 of FIGS. 1-3 by
executing machine readable instructions stored on a non-
transitory machine readable storage device. At block
172, the controller (e.g., controller 102, 122, 152) identi-
fies whether a load (e.g., load 108, 130, 132, 162, 164,
166) is connected to a multi-mode power output circuit
(e.g., multi-mode power output 106, 126, 128, 156, 158,
160). At block 174, the controller identifies whether the
load corresponds to a welding mode or a battery mode.
At block 176, the controller conditions power from a weld-
ing-type power source (e.g., welding-type power source
102, 122, 152) based on the identified one of the welding
mode or the battery charging mode. At block 178, the
controller controls the multi-mode power output circuit
based on a first current-voltage curve in the welding
mode. At block 180, the controller controls the multi-
mode power output circuit based on a second current-
voltage curve in the battery charging mode.
[0039] The present methods and systems may be re-
alized in hardware, software, and/or a combination of
hardware and software. Example implementations in-
clude an application specific integrated circuit and/or a
programmable control circuit.
[0040] As utilized herein the terms "circuits" and "cir-
cuitry" refer to physical electronic components (i.e. hard-
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ware) and any software and/or firmware ("code") which
may configure the hardware, be executed by the hard-
ware, and or otherwise be associated with the hardware.
As used herein, for example, a particular processor and
memory may comprise a first "circuit" when executing a
first one or more lines of code and may comprise a second
"circuit" when executing a second one or more lines of
code. As utilized herein, "and/or" means any one or more
of the items in the list joined by "and/or". As an example,
"x and/or y" means any element of the three-element set
{(x), (y), (x, y)}. In other words, "x and/or y" means "one
or both of x and y". As another example, "x, y, and/or z"
means any element of the seven-element set {(x), (y),
(z), (x, y), (x, z), (y, z), (x, y, z)}. In other words, "x, y
and/or z" means "one or more of x, y and z". As utilized
herein, the term "exemplary" means serving as a non-
limiting example, instance, or illustration. As utilized here-
in, the terms "e.g.," and "for example" set off lists of one
or more non-limiting examples, instances, or illustrations.
As utilized herein, circuitry is "operable" to perform a func-
tion whenever the circuitry comprises the necessary
hardware and code (if any is necessary) to perform the
function, regardless of whether performance of the func-
tion is disabled or not enabled (e.g., by a user-configura-
ble setting, factory trim, etc.).
[0041] While the present method and/or system has
been described with reference to certain implementa-
tions, it will be understood by those skilled in the art that
various changes may be made and equivalents may be
substituted without departing from the scope of the
present method and/or system. For example, block
and/or components of disclosed examples may be com-
bined, divided, rearranged, and/or otherwise modified.
In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the
present disclosure without departing from its scope.
Therefore, the present method and/or system are not lim-
ited to the particular implementations disclosed. Instead,
the present method and/or system will include all imple-
mentations falling within the scope of the appended
claims, both literally and under the doctrine of equiva-
lents.

Claims

1. A welding-type power supply, comprising:

- a welding-type power source connected to a
multi-mode power output circuit; and
- a controller to receive an input from the weld-
ing-type power source and output a control sig-
nal to the multi-mode power output circuit, the
controller configured to:

- identify whether a load at the multi-mode
power output corresponds to a welding
mode or a battery charging mode; and

- control the multi-mode power output circuit
to condition the power from the welding-
type power source based on the identified
one of the welding mode or the battery
charging mode.

2. The welding-type power supply as defined in claim 1,
the controller further configured to control the multi-
mode power output circuit based on a first current-
voltage curve in the welding mode and control the
multi-mode power output circuit based on a second
current-voltage curve in the battery charging mode,
the first current-voltage curve being different than
the second current-voltage curve.

3. The welding-type power supply as defined in claim
1 or 2,
wherein the controller further configured to:

- transmit a test signal to the load in the battery
charging mode;
- monitor a feedback signal in response to the
test signal; and
- determine a sub-mode based on a parameter
of the feedback signal,

wherein the feedback signal includes a battery pa-
rameter comprising one of temperature, resistance,
current and voltage.

4. The welding-type power supply as defined in one of
the preceding claims, the controller further config-
ured to control the multi-mode power output circuit
in the battery charging mode based on the deter-
mined sub-mode, the sub-mode including one of a
normal charging mode, a trickle charging mode, a
fast charging mode, or a high-current mode.

5. The welding-type power supply as defined in one of
the preceding claims, wherein the controller is further
configured to:

- provide battery power to the load based on the
determined sub-mode;
- periodically transmit the test signal to the load
in the determined sub-mode;
- monitor the feedback signal in response to the
test signal; and
- determine a change in the sub-mode based on
a parameter of the feedback signal.

6. The welding-type power supply as defined in one of
the preceding claims, wherein the multi-mode power
output circuit comprises a switching regulator to con-
vert a power output from the welding-type power
source to a welding-type power.

7. The welding-type power supply as defined in one of
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the preceding claims, comprising at least one switch
connected to the controller to select one of the mode
and a level of power output of the welding-type power
supply.

8. The welding-type power supply as defined in one of
the preceding claims, comprising a user interface
providing a list of options for operation of the power
supply, the list including a mode and a level of power
output of the welding-type power supply.

9. The welding-type power supply as defined one of
the preceding claims,
wherein the welding-type power source is at least
one of mains power, an engine-driven electric gen-
erator, or an energy storage device,
further comprising a bus connected to the welding-
type power source, the energy storage device, and
the multi-mode power output circuit.

10. The welding-type power supply as defined in one of
the preceding claims, wherein the welding-type pow-
er source provides welding-type power to a welding-
type torch.

11. The welding-type power supply as defined in one of
the preceding claims, comprising:

- the welding-type power source connected to a
first multi-mode power output circuit and to a
second multi-mode power output circuit; and
- the controller having an input in electrical com-
munication with the welding-type power source
and each of the first and second multi-mode
power output circuits, the controller configured
to:
- identify whether a first load at the first multi-
mode power output circuit corresponds to a
welding mode or a battery mode;
- identify whether a second load at the second
multi-mode power output circuit corresponds to
the welding mode or the battery mode; and
- control the first and second multi-mode power
output circuits to condition the power from the
welding-type power source based on the iden-
tified one of the welding mode or the battery
mode,

wherein the first load corresponds to the welding
mode and the second load corresponds to the bat-
tery charging mode.

12. The welding-type power supply as defined in claim
11,
the controller further configured to:

- control the first multi-mode power output circuit
based on a first current-voltage curve; and

- control the second multi-mode power output
circuit based on a second current-voltage curve;
or

the controller is further configured to control both of
the first and second multi-mode power output circuits
based on a first current-voltage curve in the welding
mode; or
the controller is further configured to control both of
the first and second multi-mode power output circuits
based on a second current-voltage curve in a battery
charge mode.

13. The welding-type power supply as defined in claim
11 or 12, further comprising a third multi-mode power
output circuit connected the welding-type power
source and connected to the controller, the controller
configured to:

- identify whether a third load at the first multi-
mode power output circuit corresponds to a
welding mode or a battery mode; and
- control the third multi-mode power output cir-
cuit to condition the power from the welding-type
power source based on the identified one of the
welding mode or the battery mode.

14. A method of operating a welding-type power supply,
comprising:

- identifying whether a load at a multi-mode pow-
er output circuit corresponds to a welding mode
or a battery mode; and
- conditioning power from a welding-type power
source based on the identified one of the welding
mode or the battery charging mode.

15. The method of operating a welding-type power sup-
ply as defined in claim 14, further comprising:

- controlling the multi-mode power output circuit
based on a first current-voltage curve in the
welding mode; and
- controlling the multi-mode power output circuit
based on a second current-voltage curve in the
battery charging mode, the first current-voltage
curve being different than the second current-
voltage curve.
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